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Description 

[0001] The present invention relates to the use of a Tumor Necrosis Factor (TNF) Binding Protein, herein designated 
TBP. for the nianufacture of pharmaceutical compositions for the treatment of autoimmune diseases and graft-versus- 
5 host reactions. 

[0002] Tunnor Necrosis Factor (TNF) is a multifunctional cytokine involved in the protection of the organism, but when 
overproduced it can play a major pathogenic role in several diseases. TNF Is known to be involved in inflammatory jproc- 
esses and to be a mediator of the damage to tissues in rtieumatic diseases (Beutler. B. and Cerami, C. (1987) NEJM 
316:379-385) and of the damage observed In graft-versus-host reactions (Piguet. RF et al. (1987) J. Exp. Med. 
10 166:1280-89). 

[0003] Two TNF Binding Proteins, designated TBP-I and TBP-II were first described in Israel Patent applications No. 
83878 and 90339, respectively, of the same applicant, and shown to protect cells from TNF toxicity and to interfere with 
the binding of TNF to cells. Later studies have shown that ^ese two proteins are structurally related to two molecular 
species of the cell surface TNF receptors (TNF-R) and that Indeed, TBP-I Is related to a soluble form of the TNF type 
IS I receptor, while TBP-II Is related to a soluble form of the TNF type II receptor (Engelmann, H. et al. (1989) J. Biol. 
Chem, 264:11974-11980; Engelmann, H. et al. (1990) J. Biol. Chem. 265:1531-1536). Like the cell surface receptors 
for TNF, the soluble forms of these receptors specifically bind TNF and can thus interfere with Its binding to cells, func- 
tioning as physiological Inhibitors of TNF activity. 

[0004] Although the primary function of the immune system is to protect an indivlduat against infection by foreign 

20 Invaders such as microorganisms, it may happen that the Immune system attacks the Individual's own tissues, leading 
to pathologic states known as autoimmune diseases, which are frequently associated with inflammatory processes. 
Examples of autoimmune diseases are rfieumatold arthritis, juvenile onset type I diabetes mellitus, systemic lupus ery- 
thematosus, thyroiditis and multiple sclerosis. Rheumatoid arthritis is a disease marked by signs and symptoms of 
inflammation of the joints. Systemic lupus erythematosus (SLE) is characterized by red. scaley patches on the skin and 

25 by malfunction of the kidneys at the advanced stage of the disease, and is associated with Inflammatory reactions trig- 
gered by deposition of immune complexes in blood vessels, particularly in the kidneys. Multiple sclerosis is a human 
illness characterized by relapsing. Inflammatory conditions that can cause weakness, body tremors and. in extreme 
cases, paralysis, and is associated with immune system attack of the protective myelin sheath surrounding peripheral 
nerve cells. TNF has been associated with inflammatory processes in systemic lupus erythematosus, rheumatoid 

30 arthritis and multiple sclerosis. 

[0005] In published European patent applications of the same applicant No. 398327 and 412486. It Is disclosed that 
in SLE patients the serum levels of both TBP-I and TBP-II are significantly elevated and in correlation witii the disease 
activity, indicating that TBP-I and TBP-II may be used as sensitive markers of the disease activity and may be useful in 
monitoring immune activation related to disease activity in SLE patients as well as In patients with other autoimmune 

35 diseases. 

[0006] It was now found, according to the present invention, tiiat Tumor Necrosis Factor Binding Proteins are useful 
in the treatment of autoimmune diseases and graft-versus*host raections. It is believed that the TBPs complement tiie 
physiological activity of tiie endogenous soluble TNF receptors, types 1 and II. whose formation in autoimnuine dis- 
eases Is suggested to constitute a safeguard mechanism against over-response to the damaging effects of TNF 
40 [0007] Accordingly, the present invention provides tine use of a Tumor Necrosis Factor Binding Protein, herein desig- 
nated TBP, a salt, a functional derivative, a precursor or an active fraction thereof, or combinations of the foregoing, for 
the manufacture of pharmaceutical compositions, for tiie treatment of SLE. 

[0008] The TBPs for use in the compositions of the present invention may be obtained from natural sources, such as 
human urine (Engelmann. H. et al. (1989) J. Biol. Chem. 264:11974-11980; Engelmann, H. et al, (1990) J. Biol. Chem. 
45 265:1531-1536; Olson, 1. et al.. (1989) Eur. J. Haematol. 42:270-275; Seckinger, R et al., (1989) J. Biol. Chem. 264: 
1 1966-1 1973) or by recombinant techniques (Nophar, Y. et al., (1990) EMBO J. 9:3269-3278; Schall. TJ. et al.. (1990) 
Cell. 61 :361 -370; Loetscher, H. et al., (1990) Celt 61 :351 -359) and then further purified as described in the above-men- 
tioned Israel Patent Applications No. 83878 and 90339. 

[0009] As used herein, the terms "TBPs". "TBP-r and "TBP-II" refer to all TNF Binding Proteins from natural sources 
so or obtained by recombinant DNA techniques, including but not limited to the TNF Binding Proteins I and II described in 
IsraelPatent applications 83878 and 90339. as well as to the soluble forms of the cell surface TNF receptors types I and 
II, and salts, functional derivatives, precursors and active fractions of the foregoing, these last definitions being as 
defined In Israel Patent applications 83878 and 90339. 

[0010] The term "pharmaceutically acceptable" is meant to encompass any carrier that does not interfere with tiie 
55 effectiveness of the biological activity of the active ingredient and tiiat is not toxic to the host to v^ich it Is administered. 
For example, for parenteral administration, the TBP may be formulated In a unit dosage form for Injection In vehicles 
such as saline, dextrose solution, normal serum albumin and Ringer's solution. Any mode of parenteral administration 
may be suitable. Including intravenous, intramuscular and subcutaneous administration. Local administration may be 
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preferred, however, if local inflammation is to be treated, Besides the pharmaceutically acceptable carrier, the compo- 
sitions of the invention will also comprise minor amounts of additives, such as stabilizers, excipients. buffers and pre- 
servatives. 

[001 1 ] The term ''effective amount" refers to an amount of TBP that is sufficient to affect the course and severity of 
5 the autoimmune disease and to improve the patient's condition, leading to reduction or remission of the disease. The 
effective amount will depend on the route of administration, the disease to be treated and the condition of the patient. 
Determination of the level of TBP-I and TBP-II in the serum or other suitable body fluid of the patient, may help to estab- 
lish a suitable dose for said patient, considering that the exogenously administered TBP may complement l^ie endog- 
enousiy formed TBP in neutralizing the TNF deleterious activity. 
10 [0012] The invention will be illustrated by the following examples. In some of the examples, animal models of experi- 
mental autoimmune diseases are employed (Cohen. I.R. (1985) J. Invest. Dermatol. 85:34s-38s). 

Example 1: Correlation between serum levels of TBP-I and TBP-II and anti-dsDNA antibodies in SLE patients 

IS [001 3] The levels of TBP-I and TBP-ll were determined in the sera of 38 SLE patients and 1 40 healthy controls by the 
ELISA method described in published European patent Applications No. 398327 and 412486. The serum concentra- 
tions (meaniSD) of TBP-I and TBP-II in the control group were 0.7710.19 ng/ml and 3.02±0.57 ng/ml. respectively. 
These values were independent of age and sex. In the SLE patients, significantly higher concentrations of TBP-I and 
TBP-II were observed. The mean ±SD concentrations were, for TBP-1 1 .8910.89 ng/ml and for TBP-II 7.2513.89 ng/ml. 

20 [0014] The results were compared to the levels of anti-dsDNA antibodies, a parameter considered as a reliat>le and 
sensitive indicator of the SLE disease activity Close examination of the extent of the conrelation of the TBPs with the 
anti-dsDNA antibodies in individual patients revealed 3 distinctive subgroups of patients, as shown in Table 1 : 

Group 1 - Patients with normal levels of anti-dsDNA antibodies and normal concentrations of TBP-I (9 patients) or 
25 TBP-II (11 patients). 

Group 2 - Patients with normal levels of anti-dsDNA antibodies but elevated concentrations of TBP-I (18 patients) or 

TBP-II (16 patients). 
Group 3 - Patients with elevation of all three parameters (1 1 patients). 

30 [001 5] Although both groups 2 and 3 exhibited Increased TBP levels, they differed significantly not only by the extent 
of increase in antibodies to dsDNA. but also in other parameters of disease activity (Table I). Compared to group 2. 
group 3 had higher mean disease index (1.710.6 vs 2.4i0.8.p<0.02), lower complement C4 levels (9.414 vs 30113 
mg/dl. p<0.001) and a higher mean prednisone intake (20.7-17.7 vs 919 mg/day, p<0.05). 

[0016] The enhanced formation of TBP-I and TBP-II, which correspond to the soluble TNF receptors type I and type 
35 11, respectively, may constitute an antagonistic mechanism of the organism to antagonize the TNF's damaging effects 
in the autoimmune diseases. The detection of a sub-group of SLE patients in this study, in which there is significant ele- 
vation of the TBPs, yet only marginal Increase In disease activity, is consistent with the notion that the TBPs can atten- 
uate progression of this disease and an indication that the TBPs can be used as therapeutical agent In SLE. 

40 Example g; Pioactivity of TBPs in the sera of SLE patients - Inhibition of TNF cytotoxicity 

[001 7] In order to evaluate the bioactivity of the serum TBPs. serum samples were tested by a TNF cytotoxicity assay 
The cytocidal activity of TNF was determined using murine A9 cells as targets. The cells were seeded in 96-well miao- 
plates at a density of 20,000 cellsAArell. After 24 hours, the supernatants were decanted. The cells were placed on ice 

45 and rhuTNF (5 units/ml. 6X10^ units/mg protein) was applied alone or together with serum samples with or without 
added antibodies to the TBPs (described in published European patent applications 398327 and 412486) or with sam- 
ples of purified TBPs isolated from human urine. After additional Incubation on ice for 90 minutes, the samples were 
decanted and the plates rinsed twice with cold medium at 4''C. This was followed by addition of Dulbecco's Modified 
Eagle's Minimal Essential Medium (DMEM) containing 10% fetal calf serum and 25 mg/ml cycloheximide. Cell viability 

50 was determined 1 2 hours later by the neutral red uptake assay 

[001 8] Serum examples of SLE patients were tested by the above assay and were shown to protect A9 cells from the 
cytocidal effect of TNF The extent of inhibition con'elated with that observed upon application of the purified TBPs from 
urine in anfK>unts identical to those present in the sera. Rabbit antisera to the TBPs, which by themselves had no effect 
on the A9 cytotoxicity assay, blocked the inhibitory ef ect of the human sera on this assay, thus confirming the assunp- 

55 tion that the inhibition of TNF bioactivity observed, was solely due to the bioactivity of the TBPs present in the sera. This 
indicates that the TBPs may be effective in neutralizing the bioactivity of TNF in vivo, being capable of protecting 
patients from damages caused by TNF in autoinnmune diseases. 
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TABLE 1 



ss 



Group 


1 


2 


3 


TBP 


Normal range 


High 


High 


Anti-dsDNAAb 


Normal range 


Normal range 


High 


TBP-I 


No. of Patients 


9 


18 


11 


TBP-I (ng/ml) 


0.94±0.14 


2.15±0.89 


2.1710.86 


anti ds DNA Ab% 


10.2±6.62 


5.58dfi.04 


53125 


Disease index 


1.33±0.5 


1.64±0.6 


2.4210.82 


Prednison intake (mg/day) 


0 


9±9 


20.7117,9 


Complement C3 




126±34 


67136 


Complement C4 




30±13.2 


914.6 


TBP-II 


No. of Patients 


11 


16 


11 


TBP-II ng/ml 


3.54±0.75 


8.0611.98 


8.5712.61 


anti dsDNAAb% 


10.2±7 


5.315.9 


51125 


Disease Index 


1.1810.4 


1.7810.57 


2.4110.79 


Prednison intake (mg/day) 


0 


7.619.5 


20.7118.8 


Complement C3 




124.8132 


67136 


Complement C4 




32.5112.6 


914 



Claims 

35 1 . Use of a Tumor Necrosis Factor Binding Protein (TBP), a salt, a functional derivative, a precursor or an active frac- 
tion thereof, or combinations of the foregoing, for the manufacture of a pharmaceutical composition for the treat- 
ment of systemic lupus erythematosus. 

2. Use according to claim 1 , wherein the TBP is TBP-I. TBP-II. or combinations thereof. 

40 

3. Use according to claim 1 or 2, wherein the TBP is natural TBP-I. 

4. Use according to claim 1 or 2. wherein the TBP is recombinant TBP-I. 
45 5. Use according to claim 1 or 2. wherein the TBP is natural TBP-II. 

6. Use according to claim 1 or 2. wherein the TBP is recombinant TBP-II. 

7. A process for the manufacture of a pharmaceutical composition for the treatment of systemic lupus erythematosus 
50 characterized in the use as an essential constituent of said pharmaceutical composition of a Tumor Necrosis Factor 

Binding Protein (TBP). a salt, a functional derivative, a precursor or an active fraction thereof or combinations of the 
foregoing as defined in any one of claims 2 to 6. 

PatentansprOche 

55 

1. Venwendung eines Tumor- Nekrose-Faktor-Bindeproteins (TBP). eines Seizes, eines funktionellen Derivats. eines 
Vorldufers Oder eines aktiven Tails davon, oder Kbmbinationen der Vagenannten fur die Herstellung eines Arznei- 
mittels zur Behandlung von systemischem Lxipus erythematodes. 
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2. Verwendung nach Anspruch 1 , wobei das T6P TBP-I, TBP-ll Oder Kombinationen davon ist. 

3. Verwendung nach Anspruch 1 Oder 2. wobei das TBP natQrIiches TBP-I ist. 

5 4. Venwendung nach Anspruch 1 Oder 2, wobei das TBP rekombinantes TBP-I Ist. 

5. Venitfendung nach Anspruch 1 oder 2, wobei das TBP natQrIiches TBP-II tst. 

6. Verwendung nach Anspruch 1 oder 2, wobei das TBP rekombinantes TBP-II ist. 

10 

7. Verfahren zur Herstellung eines Arzneimittels zur Behandlung von systemischem Lupus erythematodes, dadurch 
gekennzeichnet. daB als wesentlicher Bestandteil des Arzneimittels ein Tumor-Nekrose-Faktor-Blndeprotein 
(TBP), ein Salz, ein funktionelles Derivat. ein Vorldufer oder ein aktiver Teil davon oder Konrt>inationen der Vorge- 
nannten wie in einem der Anspnjche 2 bis 6 def iniert, venwendet werden. 

15 

Revendlcatlons 

1 . Utilisation d*une prot^ine de liaison du fecteur de n^aose de tumeur (TBP), d*un sel, d*un d6riv6 fonctionnel» d*un 
pr6curseur ou d'une fraction active de cette prot^ine. ou de combinaisons des 6l6ments pr^c^ents, pour la fabri- 

20 cation d'une preparation pharmaceutique pour le traitement du lupus 6ryth6mateux syst^mique. 

2. Utilisation selon la revendication 1 . dans laquelle la TBP est TBP-I, TBP-II ou leurs combinaisons. 

3. Utilisation selon la revendication 1 ou 2, dans laquelle la TBP est la TBP-I naturelle. 

25 

4. Utilisation selon la revendication 1 ou 2. dans laquelle la TBP est la TBP-I recombinante. 

5. Utilisation selon la revendication 1 ou 2. dans laquelle la TBP est la TBP-II naturelle. 

30 6. utilisation selon la revendication 1 ou 2. dans laquelle la TBP est la TBP-II recombinante. 

7. Proc^§ pour la fabrication d'une preparation pharmaceutique pour le traitement du lupus eryth^mateux syst^mi- 
que, caract6ris6 en ce qu'on utilise, comme constituent essentiel de ladite preparation pharmaceutique, une pro- 
teine de liaison du facteur de necrose de tumeur (TBP), un sel, un derive fonctionnel, un precurseur ou une fraction 
35 active d'une telle proteine. ou des combinaisons des elements precedents comme def ini dans une quelconque des 
revendlcatlons 2^6. 
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